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(54) TWIN-SHAFT STIRRING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shape of paired 
stirring blades, which can certainly prevent the rotation of a 
stirred fluid together with the rotation of the brades and can 
certainly prevent a part adhering to the surfaces of the 
stirring blades not to be stirrece from occurring, in a stirring 
apparatus for a highly viscous fluid with twin-shaft stirring 
blades. 

SOLUTION: In the stirring apparatus, a pair of vertical 
stirring blades 1 are rotate on their axes in a vertical stirring 
tank 3 to stir/mix the highly viscous fluid in the stirring 
tank, the horizontal cross section of the stirring blade 1 is 
almost an oval shape having its center at a vertical shaft 2 
and the sum of the half of a major axis of the oval shape 
and the half of a minor axis thereof is equal to the distance 
between the shafts. One stirring blade 1 and the other 
stirring blade 1 are shifted by 90° in rotary phase and 
rotated at an equal angular speed in the same direction. The 
side curved surface shapes of the stirring blades are set so 
that the leading end part of one stirring blade 1 has a shape 

almost coming into contact with the side surface part of the other stirring blade 1 at the 
rotary position. 
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* NOTICES * 

JPO and INPST are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In an agitating device for which a vertical-axis impeller of a couple is made to rotate within a mixing 
vessel every length, and high viscous fluid in the above-mentioned mixing vessel is agitated and 
mixed, 

a horizontal section of an impeller centered on a vertical axis — it is elliptical mostly 
One half of the sums of one half and minor-axis length of the major-axis length elliptical [ above- 
mentioned ] are equal to a wheel base, 

A rotation phase of one impeller and an impeller of another side has shifted 90 degrees, and rotates 
in the direction at isogonism speed, 

An agitating device whose side curved surface shape of an impeller is the form to which a point of 
one impeller touches a flank part of an impeller of another side mostly in a total rotary place. 
[Claim 2] 

An agitating device of Claim 1 with which two churning axes revolve around the sun with rotation. 
[Claim 3] 

An agitating device of Claim 2 longer the elliptical major-axis length of the above-mentioned impeller 
than one haif of wheel bases and almost equal to length inscribed in a vertical mixing vessel on a 
line which connects between axes. 
[Claim 4] 

An agitating device of Claim 1 which is a field where the side of the above-mentioned impeller is 
linear to a lengthwise direction. 
[Claim 5] 

An agitating device of Claim 1 whose side of the above-mentioned impeller is a screw type-like side. 
[Claim 8] 

Rotation / revolution drive mechanism of an impeller of the above-mentioned couple makes a 
carrier of an epicyclic-gear driving mechanism provided with one pair of same planet gears support 
both impeller axis, enabling free rotation, An agitating device of Claim 2 which drives both impeller 
axis by the above-mentioned planet gear, respectively, makes a support component support the 
above-mentioned carrier, enabling free rotation, and coincides a center of rotation of the carrier 
concerned with the center of a mixing vessel positioned and fixed, 
[Claim 7] 

An agitating device of Claim 6 with which the above-mentioned epicyclic-gear driving mechanism 
makes a carrier free, and uses flywheel starter gear or a solar gear as a gear drive. 
[Claim 8] 

An agitating device of Claim 8 with which the above-mentioned epicyclic-gear driving mechanism 
uses a carrier as a driving member, and uses flywheel starter gear or a solar gear as a stationary 
gear. 
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[Claim 9] 

An agitating device of Claim 8 with which a positioning mechanism of a mixing vessel to the above- 
mentioned impeller provides a non-circular recess in the buck upper surface, carries out fitting of 
the lower end of an isomorphism-like mixing vessel to the non-circular recess concerned, and fixes 
a mixing vessel to a buck enabling free attachment and detachment. 
[Claim 10] 

An agitating device of Claim 5 which means for supporting of the above-mentioned epicyciic-gear 
driving mechanism make a guide support support an epicyclic-gear driving mechanism, enabling free 
rise and fall, and is made to carry out a rise-and-fall drive according to a feed screw mechanism. 
[Claim 11] 

A support component is made to support a gear drive movabiy, enabling free rotation, and is made 
to support a churning axis and an intermediate shaft of a couple movabiy, enabling free rotation, 
A pinion of a churning axis of a couple and the above-mentioned intermediate shaft is driven by the 
above-mentioned gear drive, 

A rotating table with a gear is provided in a buck, and it is equipped with a mixing vessel at the 
rotating table concerned, enabling free attachment and detachment, 

An agitating device of Claim 5 which drives a gear of a rotating table by a pinion of the above- 
mentioned intermediate shaft lower end. 
[Claim 12] 

An agitating device of Claim 1 1 which made an infinite variable-speed drive placed between the 
above-mentioned intermediate shafts. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to the agitating device which agitates a fluid with the comparatively high 
degree of viscosity. 

Being able to agitate and mix the fluid of a mixing vessel efficiently uniformly, and rotating an 
impeller comparatively slowly about the agitating device which agitates the viscous fluid in the 
mixing vessel on the cylinder of every length by two impellers. Two or more high viscous fluid is with 
high precision and uniformly mixable in a short time. 

[0002] 

[Description of the Prior Art] 

Not only high viscous fluid but various fluids are put into the cylindrical mixing vessel of every 
length, and the thing of various mechanisms is among the agitating devices which agitate this by the 
impeller of a vertical mold. One of them is based on a 1 axis impeller, and the example is indicated 
to JP.H8-71398A. Although the form structure of the impeller in such an agitating device is various, 
what is depended on a spiral thin board, the thing to depend on a plate-iike vertical board, etc., Both 
the things indicated in the above-mentioned gazette shift a phase one by one to a hand of cut, 
provide in multistage the tabular impeller which has a lengthwise direction churning function and a 
transverse direction churning function, by this, raise the churning efficiency of a sliding direction and 
raise the agitation performance of high viscous fluid. 

Some which are indicated to JP.2002-1 13344.A are provided with the 2 axis impeller, for example, 
and this thing raises agitation efficiency by making it revolve around the sun, making the spiral 
impeller of two size rotate. 
[0003] 

Although based on what is depended on a 1 axis impeller, and a 2 axis impeller, about ail, each 
impeller rotates within a mixing vessel independently separately, or it rotates and revolves around 
the sun, and this is agitated to a hand of cut or a hand of cut, and a lengthwise direction. 
Although shearing force acts on the fluid with which the surface rotates to the fluid in a mixing 
vessel, and is in contact with the wings surface, the impeller in an agitating device, In the case of a 
fluid (this is called "high viscous fluid" below) with the comparatively high degree of viscosity, it 
does not exfoliate from the impeller surface for that adhesiveness, but, for that reason, is dragged, 
this drag power reaches far and wide, and it becomes what a surrounding fluid is taken about for (it 
corotates). There is also a layer adhering to the impeller surface. For this reason, even if churning / 
mixing efficiency is very bad as a whole, and the portion hardly agitated and mixed remains, 
churning / mixing accuracy is bad as a result and it lengthens churning time, it may be unable to 
agitate and mix uniformly. 
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[0004] 

[Problem(s) to be Solved] 

Then, that the portion which is not agitated about the agitating device of the high viscous fluid by a 
2 axis impeller by preventing the circumference of the companion of the fluid agitated certainly, and 
adhering to the impeller surface generates this invention so that it can prevent certainly, Let it be 
the SUBJECT 1 to devise the form of the impeller of a couple. 
[0005] 

Let it be the SUBJECT 2 to devise the form of the impeiier of a couple so that you may force the 
fluid in a mixing vessel into the flow in alignment with the fixed course of the turning direction and 
the lengthwise direction and an equal churning operation may be given to it by the Impeller of a 
couple at the fluid in a mixing vessel. 
[0006] 

The impeller of a couple makes it the SUBJECT 3 to devise the drive mechanism so that a churning 

operation may be uniformly exerted on the fluid in a mixing vessel. 

[0007] 

[Means for Solving the Problem] 

[Solving means 1] (It corresponds to Claim 1) 

A means (solving means 1) provided in order to solve the aforementioned problem 1 makes a 
vertical-axis impeller of a couple rotate within a mixing vessel every length, and it is constituted by 
following (b) thru/or (**) on the assumption that an agitating device which agitates and mixes high 
viscous fluid in the above-mentioned mixing vessel. 

(b) A horizontal section of an impeiier centered [ that it is elliptical mostly ] on a vertical axis, 
(**) One half of the sums of one half and minor-axis length of the major- axis length elliptical 
[ above-mentioned ] are equal to a wheel base, 

(Hojc) a rotation phase of one impeiier and an impeller of another side is shifted 90 degrees, and 
rotates in the direction with constant angular velocity, 

(**) Side curved surface shape of an impeiier should be the form to which a point of one impeiier 
touches a flank part of an impeiier of another side mostiy in a total rotary place. 
Above "it is elliptical mostly" means what is calied elliptical not but form similar to an ellipse which 
has a major axis and a minor axis. 

The above-mentioned "high viscous fluid" means a fluid which has the degree of viscosity which is 

a grade in which fluid layers which adhered to an impeller and stuck on the surface of an impeller 

are formed. 

[0008] 

[Function] 

Since the Impeller of a couple rotates in the direction after the tip end part of one of these has 
touched the side of another side mostly, Since the flow (corotation) around which it takes and turns 
to rotation of one impeller is intercepted by the impeller of another side, It moves to the region of 
influence of the torque of the impeller of another side, and moves to the region of influence of the 
torque of the impeiier which is one side again after that Therefore, it is dragged by rotation of one 
impeller and the turning stream centering on the impeller concerned does not arise. A fluid to be 
agitated will be agitated in a mixing vessel, repeating the above movements (flow). 
[0009] , 
After the tip end part of the impeller of another side has touched mostly to the side of one impeller, 
since it rotates to a counter direction mutually, the layer adhering to the side of one impeller fails to 
be scratched by the impeller of another side, and it is pushed aside to the churning field by the 
Impeller of above-mentioned another side. And dropping [ scratch ] to each of the both side 
surfaces of above-mentioned one impeller is repeated at 1 time of a rate for every rotation. 
Therefore, the fluid which once adhered to the side of the impeiier will also be certainly agitated just 
behind that. 
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Since one half of the major-axis length of the sectiona! shape of an impeller and one half of the 
sums of minor-axis length are almost equal to a wheel base, the center section of a mixing vessel 
will also be in the churning field by rotation of an impeller. 
[0010] 

[Embodiment 1] (It corresponds to Claim 2) 

The embodiment 1 is making a churning axis revolve around the sun with rotation about the agitating 

device of the solving means 1 . 

[0011] 

[Function] 

Since the tendency around which viscous fluid takes and turns to the whole fluid in a mixing vessel 
as compared with the case where the equal impeller of each again rotates in the regular position in a 
churning operation since it revolves around the sun while the impeller of a couple rotates within a 
mixing vessel is small, an agitating speed improves further. 
[0012] 

[Embodiment 2] (3t corresponds to Claim 3) 

The embodiment 2 is the major-axis length elliptical [ the ] is longer than one half of wheel bases, 

and almost equal to the length inscribed in a vertical mixing vessel on the line which connects 

between axes about the impeller of the above-mentioned embodiment 1. 

[0013] 

[Function] 

Since the fluid which adhered also about the inner surface of the mixing vessel since the impeller 
touched the inner surface of the mixing vessel repeatedly by the rotation, revolving around the sun 
fails to be scratched at the tip of an impeller and returned to the churning field by an impeller, the 
fluid which once adhered to the inner surface of the mixing vessel will also be agitated certainly. 
Therefore, all the portions of a mixing vessel become a churning field by rotation and revolution of 
an impeller, and are agitated uniformly, 
[0014] 

[Embodiment 3] (It corresponds to Claim 4) 

The embodiment 3 is having made the side of the impeller in the above-mentioned solving means 1 

into the field linear to a lengthwise direction. 

[0015] 

[Function] 

Since the side of an impeller is a field linear to a lengthwise direction, it is agitated, while viscous 
fluid is pushed ahead [ hand-of-cut ] and extruded over a surface area by the method of the 
outside of a radial direction by rotation of an impeller. At this time, where line contact is mostly 
carried out along the straight line of a lengthwise direction to the side of the impeller of another 
side, it will slide on a hand of cut, and the point of one impeller will turn the viscous fluid adhering to 
the side of the impeller of above-mentioned another side ahead [ hand-of-cut ], and will rake it out. 
Since the side of an impeller is a field linear to a lengthwise direction, the form is comparatively 
simple, therefore manufacture is comparatively easy. 
[0018] 

[Solving means 2] (It corresponds to Claim 5) 

The means (solving means 2) provided in order to solve the aforementioned problem 2 is that the 

side of the impeller in the above-mentioned solving means 1 is a screw type-like side. 

[0017] 

[Function] 

Since the side of an impeller is a screw type-like side, it is agitated, while an impeller functions as a 
screw and it viscous fluid is not only stirred by rotation of an impeller, but is extruded by the 
method of the outside of a radial direction, and the slanting lower part (it is the slanting upper part 
depending on a hand of cut) over a surface area. Thus, since it is positively agitated by the sliding 
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direction while viscous fluid is stirred, in a mixing vessel, a complicated flow is produced and 
churning is promoted by this. 

The point of one impeller is a screw type-like, is in the state which carried out line contact mostly 
along with the spiral of a lengthwise direction to the spiral side of the impeller of another side, will 
slide on a spiral direction, and the viscous fluid adhering to the side of the impeller of above- 
mentioned another side will be turned to the hand~of~cut front and a slanting lower part, and if will 
rake it out. 
[0018] 

Although the screw type spiral pitch of the above is arbitrary, the operation which extrudes a fluid 
caudad increases, so that a spiral pitch is small, and another side resistance also increases. On the 
other hand, the extrusion rate to a lower part falls, so that a spiral pitch is small. Since the relation 
between this pitch and the agitation performance of an impeller is based also on physical properties, 
such as revolving speed of an impeller, and the degree of viscosity of the fluid agitated, an optimum 
pitch is not generally decided. There is no other way but separately optimal to spiral choose [ a 
required churning degree, churning time, etc. ]. 
[0019] 

[Solving means 3] (It corresponds to Claim 6) 

The means (solving means 3) provided in order to solve the aforementioned problem 3 is having 
constituted the drive mechanism which makes the impeller of the couple rotate and revolve around 
the sun by following (b) (**) and (**) about the embodiment 1 of the above-mentioned solving 
means 1. 

(b) The carrier of the epicyclic-gear driving mechanism provided with the same planet gear of a 

couple was made to support both the impeller axis, enabling free rotation, 

(**) Drive both impeller axis by the above-mentioned planet gear, respectively, 

(**) A support component was made to support the above-mentioned carrier, enabling free rotation, 

and a center of rotation of the carrier concerned was coincided with the center of a mixing vessel 

positioned and fixed. 

[0020] 

[Function] 

Since the center of rotation of the carrier of an epicyclic-gear driving mechanism is in agreement 
with the center of a mixing vessel, while two impellers serve as a pair and rotate at uniform velocity 
in the direction, along with the concentric circle to a mixing vessel, it revolves around the sun. 
Therefore, the fluid in a mixing vessel is uniformly agitated uniformly [ the churning operation by the 
impeller of a couple ] in the fluid in a mixing vessel. 
[0021] 

[Embodiment 1] (It corresponds to Claim 7) 

The embodiment 1 is having made the carrier free and having used flywheel starter gear or a solar 
gear as the gear drive about the epicyclic-gear driving mechanism of the above-mentioned solving 
means 3. 
[0022] 

[Embodiment 2] (St corresponds to Claim 8) 

The embodiment 2 is having used the carrier as the driving member and having used flywheel starter 
gear or a solar gear as the stationary gear about the epicyclic-gear driving mechanism of the 
above-mentioned solving means 3. 
[0023] 

[Embodiment 3] (If corresponds to Claim 9) 

The embodiment 3 is having provided the non-circular recess in the buck upper surface, having 
carried out fitting of the lower end of an isomorphism-like mixing vessel to the non-circular recess 
concerned, and having fixed the mixing vessel to the above-mentioned buck about the positioning 
mechanism of the mixing vessel to the impeller in the above-mentioned solving means 3, enabling 
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free attachment and detachment. 

[0024] 

[Function] 

By fixing the means for supporting and the above-mentioned buck of an epicyciic-gear gearing, 
where the center of rotation of an epicyclic-gear gearing and the center of the non-circular recess 
on the upper surface of a buck are coincided. Since the center of the non-circular recess on the 
upper surface of a buck and the center of rotation of an epicyclic-gear gearing are in agreement, 
the center of rotation of an epicyclic-gear gearing and the center of a mixing vessel are always in 
agreement by carrying out fitting of the lower end of an isomorphism-like mixing vessel to the non- 
circular recess on the upper surface of a buck. 

Therefore, attachment of the mixing vessel at the time of a maintenance can be made simply and 

easy. 

[0025] 

[Embodiment 4] (It corresponds to Claim 10) 

The embodiment 4 is making an epicyclic-gear driving mechanism support by a guide support. 

enabling free rise and fail, and having been made to carry out a rise-and-fall drive according to a 

feed screw mechanism about the means for supporting of the epicyclic-gear driving mechanism in 

the above-mentioned embodiment 3. 

[0026] 

[Function] 

By raising the above-mentioned base material by the above-mentioned feed screw mechanism, by 
being able to pull up an impeller with an epicyclic-gear driving mechanism, and being able to take out 
from a mixing vessel to the upper part, and making it descend, an impeller can be depressed and it 
can insert in a mixing vessel from the upper part with an epicyclic-gear driving mechanism. Since 
between the detaching operation to the mixing vessel of this impeller is maintained by a guide 
support, as for the physical relationship of an impeller and a mixing vessel, it does not need to 
perform positioning of an impeller and a mixing vessel at the time of re mounting. 
[0027] 

[Solving means 4] (It corresponds to Claim 11) 

Other means (solving means 4) provided in order to solve the aforementioned problem 3 are having 
constituted the drive mechanism of the agitating device by the above-mentioned solving means 2 by 
following (b) thru/or (**). 

(b) The support component was made to support a gear drive movabiy, enabling free rotation, and 
was made to support the churning axis and intermediate shaft of a couple movabiy, enabling free 
rotation, 

(**) Provide a rotating table with the gear in a (**) buck, and equip [ driving the pinion of the 
churning axis of a couple, and the above-mentioned intermediate shaft by the above-mentioned 
gear drive, ] it with a mixing vessel at the rotating table concerned, enabling free attachment and 
detachment, 

(**) Drive the gear of a rotating table by the pinion of the above-mentioned intermediate shaft lower 

end. 

[0028] 

[Function] 

The churning axis of a couple is driven at uniform velocity in the direction by the above-mentioned 
gear drive. On the other hand, since a rotating table is driven by the above-mentioned gear drive via 
an intermediate shaft, it is driven to a counter direction with a churning axis. Therefore, a mixing 
vessel drives to a counter direction with an impeller. 

And since the viscous fluid in it circles to a counter direction with an impeller by rotation of a mixing 
vessel, a stirring effect and an agitating speed improve notably uniformly [ the stirring effect by an 
impeller 3 to the viscous fluid in a mixing vessel. 
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[0029] 

[Embodiment 1] (It corresponds to Claim 12) 

The embodiment 1 is having made the infinite variable-speed drive placed between the above- 
mentioned intermediate shafts about the drive mechanism of the solving means 4, 
[0030] 
[Function] 

Since the above-mentioned rotating table drives by the above-mentioned gear drive via the infinite 
variable-speed drive of an intermediate shaft, the revolving speed of a rotating table is stepiess and 
is adjusted. 

Since a churning operation of the agitating device by the solving means 4 is adjusted with the 
rotating velocity of an impeller, and the revolving speed of a mixing vessel, it can adjust a churning 
operation suitably according to the kind of fluid to be agitated, the churning purpose, churning lapsed 
time, etc. by adjusting the revolving speed of a rotating table with an infinite variable-speed drive. 
Since the hand of cut of a rotating table is reversed and the revolving speed can be adjusted if it is 
made the gearbox which can reverse the above-mentioned infinite variable-speed drive, it is still 
wide range and the strength of a churning operation can be adjusted with the roll control of a 
rotating table. 
[0031] 

[Embodiment of the Invention] 
[Work example 1] 

Sag of the two axes 2 and 2 is carried out by the wheel base L from the epicyclic-gear gearing, and 
the impeller 1 Is attached to the axes 2 and 2 of this couple, respectively. These impellers 1 and 1 
are fields where that side is linear to a lengthwise direction. 

It is mutually turned in the right-angled direction, and the axes 2 and 2 rotate in the direction at 
uniform velocity. 

The major axis la of the impeller 1 of this example is 71 mm, and the minor axis 1b is 35 mm. And 
although the curved surface shape of the side of an impeller can be chosen suitably, when both the 
Impellers 1 and 1 rotate, in a total rotary place, the major-axis end of one impeller has a relation 
which touches the side of the impeller of another side mostly. 
[0032] 

Namely, when it is as an example of the form of the impeller 1 and the plane shape of the two 
impellers 1 and 1 being shown in drawing 1 4 (a) and two impellers in this thing have a right-angled 
relation mutually, When distance between the axes of rotation of two impellers is set to L, the 
curvature radius of the impeller side curved surface is set to R and the major-axis end circle radius 
of an impeller is set to alpha, It is L=R+alpha, R=L~aipha, and alpha=L-R, and when distance of the 
center of the curvature radius R of the impeller side curved surface and an impeller shaft center is 
set to C, it can compute by G-root2 (L/2-alpha). If the inside diameter of the mixing vessel at this 
time is set to D, it will be set to D=2(C+alpha)+L, and that center will serve as the middle point 
between the two axes of rotation. 

Draw ing 1 4 (b) sets the wheel base L to 50, is an example when the major-axis end circle radius 
alpha" is set to 3, and is set to R^5Q~3^47, C=root2(50 / 2-3)=31.1 13, and 0^2(31.113+3) 
+50^118,226. 

Dra wing 14 (c) sets the wheel base L to 50, shows plane shape in case the major-axis end which set 
the major-axis end circle radius alpha to 0 is edge shape, and is set to R=50~0~50 in this case, 
C=root2(50 / 2-0)=35.355, and D=2(35.355+O)+50=1 20.71. 
[0033] 

Although the viscous fluid in the mixing vessel 3 is agitated by the impellers 1 and 1 of the above- 
mentioned couple, the inside diameter A of the mixing vessel 2 in this example is 124 mm, and the 
depth is 55 mm. 
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Relative rotating of the impeller of a couple is carried out in the direction in the mode of drawing 3 
(a), (b), and (c). It slides so that the above-mentioned side may be ground, after the tip end part of 
one impeller 1 contacted mostly and has contacted in the lengthwise direction straight line to the 
side of the impeller 1 of another side at this time. Therefore, the flow of viscous fluid around which 
it takes and turns to the arrow direction of drawing 3 with one impeller will be severed by the 
impeller of another side, and will be pushed back in the direction contrary to the flow. The viscous 
fluid adhering to the flank part of the impeller of another side fails to be scratched by the point of 

one impeller. And the side which it fails to scratch of the two impellers so that change of drawing 3 

(a), (b), and (c) may show, Since the side in which the side which fails to be scratched takes the 
place one by one by rotation, and one impeller fails to be scratched is also changed one by one by 
rotation of an impeller, the viscous fluid adhering to the both side surfaces of two impellers will fail 
to be scratched intermittently. 

Since the major-axis end of the impeller 1 of this example slides on the inner surface of the mixing 
vessel 3 intermittently and the impellers 1 and 1 revolve around the sun within a mixing vessel, the 
viscous fluid adhering to the inner surface of the mixing vessel also fails to be intermittently 
scratched by the tip of an impeller. 
[0034] 

Only 50 cc (viscous degree 80 Pa™s), feed 100 cc (viscous degree 100 Pa~s) and the ink for 
lithography (yellow) into the mixing vessel 3, and the ink for lithography (cyanogen) under 25 ** 
temperature, By 78 rotating velocity/of an impeller, when [ 20 revolution speed ] agitating by a part 
for /, as compared with the case (the conditions) where it is based on the conventional agitating 
device, the churning time is mostly shortened to 1/10. 

Although churning unevenness is not avoided in conventional technology, churning unevenness is 

completely solved in this example. 

[0035] 

Next, the rising and falling mechanism of the impeller drive by the epicyclic-gear gearing of this 
embodiment and an agitating device, etc. are explained. 

Impeller drives are epicyclic-gear dynamo-electric means of the form which the flywheel starter 
gear 4 are being fixed to the support plate 14, and the carrier of a planet gear drives with an electric 
motor. 

The support plate 14 is guided by the two guide supports 21 and 21, enabling free rise and fall. The 
vertical screw-thread axis 23 is among the guide supports 21 and 21, the lower end is supported by 
the buck 20 by a bearing, enabling free rotation, and the upper part is supported by the bearing by 
the side between the guide supports 21 and 21, enabling free rotation. And **** on the screw- 
thread axis 23, the sleeve 22 Is made to have screwed, and this screw-thread sleeve 22 is being 
fixed to the support plate 14. 

The flywheel starter gear 4 are being fixed to the undersurface of the support, plate 14 with the 
screw 14a, and an upper bed of the cylindrical carrier 9 is supported by these flywheel starter gear 
4 via the bearing 10. 

The carrier 9 is held via the bearing 10 at the flywheel starter gear 4, enabling free rotation, 

The two vertical axes 2 and 2 are supported by this carrier 9 via the bearings 8 and 8, enabling free 

rotation. 

The driving shaft 15 was inserted in a center hole of the carrier 9, it has adhered, and the upper bed 
is connected with an axis of the electric motor 18 via the coupling 17, enabling free attachment and 
detachment. 
[0036] 

The planet gears 5 and 5 have adhered to an upper bed of the vertical axes 2 and 2, respectively, 
and these planet gears 5 and 5 have geared to the above-mentioned flywheel starter gear 4. The 
vertical axes 2 and 2 are caudad prolonged from a lower end of the carrier 9, and the lower end is 
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inserted in a center hole of the above-mentioned impellers 1 and 1. In this example, the impeller 
electrode holder 7 has adhered to an upper bed side of the impeller 1, and this impeller electrode 
holder 7 has adhered to the vertical axes 2 and 2 by a pin, enabling free attachment and 
detachment. 

As mentioned above, since the vertical axes 2 and 2 are held via the bearings 8 and 8 at the carrier 
9, the carrier 9 is held via the bearing 10 at the flywheel starter gear 4, the flywheel starter gear 4 
**** and it is being fixed to the support, plate 14 by 14a, If the screw-thread axis 23 is rotated by 
the handle 24 and you make it go up and down the support plate 14, a drive will go up and down with 
this, and an impeller will go up and down. By raising an impeller, when the impeller 1 escapes to the 
upper part and drops it from the mixing vessel 3, the impeller 1 is inserted into the mixing vessel 3, 
[0037] 

The mixing vessel 3 is a cylindrical body, that lower end has the flange 3a, and the flat-surface part 
3b of the couple which opposes this flange 3a is formed. On the other hand, the upper surface of 
the buck 20 has a crevice of form into which the flange 3a of the mixing vessel 3 gets densely, the 
above-mentioned flange will get into this crevice, and the mixing vessel 3 will be held at the buck 20 
at rotation impossible. 
[0038] 

The driving shaft 15 drives via the coupling 17 with the axis of an electric motor, the carrier 9 drives 
by this, and the revolution drive of the vertical axes 2 and 2 is carried out by rotation of the carrier 
9. Since the planet gear which has adhered to the upper bed of the vertical axes 2 and 2 has geared 
to the flywheel starter gear 4, while the vertical axes 2 and 2 rotate, it will revolve around the sun. 
And the two above-mentioned planet gears are the same, and since it has geared to the same 
flywheel starter gear 4, the revolving speed of both the vertical axes 2 and 2 is equal, and revolves 
the same orbit top around the sun. 
[0039] 

[Work example 2] 

Subsequently, the example of the agitating device by the solving means 2 is explained. 
This Embodiment 2 does not have a difference in particular with the above-mentioned Embodiment 
1 except for the point that the side of an impeller is a screw type-like side. The upper bed side of 
the impeller of this thing is in the position which shifted to the hand of cut 90 degrees to the lower 
end surface, and the side in the meantime and end rim are a screw type. 

The plane shape of this thing and side form are as being shown in drawing 9 (a) and (b), and the 
section A-A in drawing 9 (b), B-B, C-C, D-D, and E-E are as being shown in dr awing 10 (A) - (E), 
respectively. 

AH of such sectional shape are the same. 

The elliptical (not the thing that says a strict ellipse but form which resembled the ellipse mostly) 
outline of the end face of the impeller 31 of this example, It is the form drawn by major axis of 71 
mm, and 35 mm of minor axes with the common inscribed circle arc z and the partial circle of the 
above-mentioned imaginary circle x to the imaginary circle x with a radius of 4.77 mm of major-axis 
both ends, and the imaginary circle y with a main radius of 17.5 mm. The height of this impeller 31 is 
50 mm. The overview of this thing is as being shown in drawing 11 . 
[0040] 

By the same appearance as the case where two screws (screw-thread stick) gear mutually, the two 
impellers 31 and 31 are put together mutually, are arranged, and rotate at uniform velocity in the 
direction like Embodiment 1. A fluid is agitated at this time, the impeller 31 spiral-like side extruding 
at the method of the outside of a radial direction, and a slanting lower part (or slanting upper part). 
And since it exercises for a counter direction mutually while a major axis direction end spiral to one 
impeller slides on the spiral side of the impeller of another side mutually in the state where it 
contacted mostly, it is failed to scratch the viscous fluid adhering to the spiral side of the impeller of 
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above-mentioned another side at the major axis direction end of above-mentioned one impeller. 
Since the impeller 31 extrudes in a direction with the veiocity component of a turning direction, and 
the velocity component of the lengthwise direction strongly and a complicated flow is generated 
between the mixing vessel 3 and the impellers 31 and 31, the viscous fluid in the mixing vessel 3 has 
a very high stirring effect Therefore, what is called a Weissenberg effect generated when the degree 
of viscosity mixes a greatly different substance (a unique flow phenomenon: if a stick is thrust in 
and stirred in a solution, an oil level will be cratered in a Newton liquid, but) In a non-Newtonian 
liquid, the phenomenon which goes up by carrying out can be controlled so that it may rise 
conversely and may coil around a stick, and even when the degree of viscosity mixes a greatly 
different substance, churning and mixing are made very efficiently. 
[0041] 

As for the impellers 31 and 31 of the agitating device shown in drawing 7 and drawing 8, it is 
neec || ess to say that it drives with the drive by the epicyclic-gear driving mechanism shown in 
drawing 4 thru/or draw ing 6, both impellers are made to rotate and revolve around the sun, and the 
viscous fluid in the mixing vessel 3 can be agitated. However, as for the screw type-like two 
impellers 31 and 31, since the churning operation is powerful, a stirring effect is enough 
demonstrated only by rotation. Therefore, viscous fluid can fully be agitated only by rotation of the 
impellers 31 and 31 in a short time. 

A churning drive only by rotation of the impellers 31 and 31 is shown in qrawing 12. This thing is 

supported by the support plate 42 currently supported by the guide supports 41 and 41 enabling 

free rise and fall, enabling free rotation of the gear drive 43. 

A vertical axis of the impellers 31 and 31 is supported enabling free rotation. 

The pinion 44 has adhered to this vertical axis, respectively, and the pinion concerned has geared 

with the gear drive 43. 

Since the pinion 44 will drive at uniform velocity in the direction if the driving shaft 45 of the gear 
drive 43 is driven with an electric motor, the impellers 31 and 31 drive at uniform velocity in the 
direction. 
[0042] 

An example of other drives is explained with reference to drawing 1 3 . This drive also drives the 
mixing vessel 3 simultaneously with an impeller to an example of drawing 1 2 driving the impellers 31 
and 31. In the pinion 44, an opposite hand is made to have supported the intermediate shaft 51, 
enabling free rotation to the support plate 42, and the pinion 52 which adhered to an upper bed of 
this intermediate shaft is engaged to the gear drive 43. On the other hand, the buck 80 is made to 
have supported the rotating table 61 , enabling free rotation, and this rotating table 81 is made to 
attach the mixing vessel 3 like Embodiment 1, enabling free attachment and detachment And the 
gear 81a is formed in a peripheral face of the rotating table 81, and the pinion 53 which adhered to 
the gear 81a concerned in a lower end of the intermediate shaft 51 has geared. 
Therefore, the rotating table 61 drives to the impeller 3 and a counter direction via the intermediate 
shaft 51 and the pinions 52 and 53 by the gear drive 43, therefore the mixing vessel 3 drives to the 
impeller 3 and a counter direction. 
[0043] 

Since high viscous fluid corotafes to an arrow direction and the impeller 31 rotates to a counter 
direction with this by rotation of the mixing vessel 3, a stirring effect improves further. Since a 
stirring effect changes by adjusting revolving speed of an impeller, and revolving speed of the mixing 
vessel 3, A stirring effect can be minutely adjusted to the intermediate shaft 51 according to 
character of a fluid in the mixing vessel 3, and the churning purpose by making an easy infinite 
variable-speed drive by friction roller, a V belt, etc. intervene, and adjusting revolving speed of the 
mixing vessel 3 by this. 
[0044] 

[Effect of the Invention] 
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It will be as follows if this effect of the invention is arranged, 

1 . The 1 st effect of the invention 

Invention (invention concerning Claim 1) by the solving means 1, By the impeller of a couple rotating 
in the direction, and rotating, rubbing each other, after the major-axis end of one impeller has 
contacted the side of the impeller of another side mostly, The flow of the fluid which takes and 
corotates to rotation of each impeller is intercepted by the impeller of another side, corotation is 
prevented, and it pushes back in the direction with the opposite corotation direction concerned. 
Thus, the pushed-back fluid moves to the churning field of the impeller of above-mentioned another 
side, and is agitated by this. It is failed at the major-axis end of above-mentioned one impeller to 
scratch the layer of the fluid adhering to the side of the impeller of above-mentioned another side, 
is derived to the churning field of one impeller, and is agitated by this. 
Therefore, the fluid in a mixing vessel is agitated uniformly. 
[0045] 

2. The 2nd effect of the invention 

Invention (invention concerning Claim 5) by the solving means 2, By the side of an impeller being a 
spiral surface and the impeller of a couple rotating in the direction, and rotating, rubbing each other, 
after the major-axis end of one impeller has contacted the side of the impeller of another side 
mostly, The flow of the fluid which takes and corotates to rotation of each impeller is intercepted by 
the impeller of another side, corotation is prevented, and it pushes back in the direction with the 
opposite corotation direction concerned. 

Since horizontal section form is elliptical mostly and the side is a spiral form, since the rotation 
extrudes in the lower part, (it is the upper part depending on a hand of cut) of a fluid strongly, the 
strong flow of a sliding direction is produced in viscous fluid by it. 

Since viscous fluid flows in a complicated course by churning accompanying rotation, and churning 

by the flow of a sliding direction, changing a direction, churning is promoted further. 

[0046] 

3. The 3rd effect of the invention 

Since invention (invention concerning Claim 6) by the solving means 3 drives the churning impeller 
of a couple with an epicyclic-gear gear and makes this rotate and revolve around the sun, it can 
rotate the impeller of a couple at uniform velocity with easy drive mechanism, and can be made to 
revolve around the sun on the orbit. Therefore, the manufacturing cost of drive mechanism can be 
reduced and the small weight saving of a drive is attained. 
[0047] 

4. The 4th effect of the invention 

Invention (invention concerning Claim 1 1) by the solving means 4, Since a mixing vessel is rotated 
while making an impeller rotate, it compares with what produces a stirring effect only in rotation of 
an impeller, Although a stirring effect is remarkably high, and the rotary drive of a mixing vessel is 
made into rotation and the thing of form made to revolve around the sun since it is very simple, and 
agitation performance is not exceptionally different, a drive can be simplified remarkable. 
Agitation performance can be suitably adjusted by adjusting the revolving speed of a mixing vessel, 
with the revolving speed of an impeller fixed. 
[Brief Description of the Drawings] 

[Dr awing l] The top view of the important section of ******** 1. 
[Dr a win g 2]The perspective view of the important section of ******** 1 , 
D rawing 3] The top view showing the operating state of ******** 1. 
lDrawingj4]The important section top view of the impeller drive of ******** 1 , 
[Drawing 5] Drawing of longitudinal section of ******** 1. 

[Drawing 6] Drawing of longitudinal section of the important section of the impeller drive of ******** 

i. 

[Drawing 7] The top view of the important section of ******** 2. 
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[Drawing 8] The perspective view of the important section of ******** 2. 

[Drawing 9] (a) is a top view of the impeller of Embodiment 2, and (b) is a side view of the impeller, 
[Drawing 103(A) - (E) is a section A~A in Fig. 9 (b) - a sectional view of E-E. 



[Drawing l.lj The whole impeller outline view of ******** 2, 

[Drawing !. 2] The perspective view of Embodiment 2 showing an example of a ****** drive. 
[Drawing 13] The perspective view of Embodiment 2 showing other examples of **********. 
[Drawing 1 4](a) and (b) are the top views for explaining an example of the plane shape of the 
impeller in an embodiment. 

(b) is a top view for explaining other examples of plane shape, and (c) is a top view for explaining the 
example of further others, 

[Explanations of letters or numerals] 

1 : Impeller 

2: Vertical axis 

3: Mixing vessel 

4: Flywheel starter gear 

5: Planet gear 

7: Impeller electrode holder 



8: 


deanng 


9: Carrier 


10 


Bearing 


14 


Support plate 


15 


Driving shaft 


17 


Coupling 


20 


Buck 


21 


Guide support 


23 


Screw-thread axis 


31 


Impeller 


41 


Guide support 


42 


Support plate 


43 


Gear drive 


44 


Pinion 


45 


Driving shaft 


51 


Intermediate shaft 



52, 53: Pinion 
60: Buck 

61 : Rotating table 
61a: Gear 
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TECHNICAL FIELD 



[Industrial Application] 

This invention relates to the agitating device which agitates a fluid with the comparatively high 
degree of viscosity. 

Being able to agitate and mix the fluid of a mixing vessel efficiently uniformly, and rotating an 
impeller comparatively slowly about the agitating device which agitates the viscous fluid in the 
mixing vessel on the cylinder of every length by two impellers. Two or more high viscous fluid is with 
high precision and uniformly mixable in a short time. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] 

Not only high viscous fluid but various fluids are put into the cylindrical mixing vessel of every 
length, and the thing of various mechanisms is among the agitating devices which agitate this by the 
impeller of a vertical mold. One of them is based on a 1 axis impeller, and the example is indicated 
to JP,H8~71398,A. Although the form structure of the impeller in such an agitating device is various, 
what is depended on a spiral thin board, the thing to depend on a plate-like vertical board, etc, Both 
the things indicated in the above-mentioned gazette shift, a phase one by one to a hand of cut, 
provide in multistage the tabular impeller which has a lengthwise direction churning function and a 
transverse direction churning function, by this, raise the churning efficiency of a sliding direction and 
raise the agitation performance of high viscous fluid. 

Some which are indicated to JP.2002-1 13344,A are provided with the 2 axis impeller, for example, 
and this thing raises agitation efficiency by making it revolve around the sun, making the spiral 
impeller of two size rotate. 



Although based on what is depended on a 1 axis impeller, and a 2 axis impeller, about all, each 
impeller rotates within a mixing vessel independently separately, or it rotates and revolves around 
the sun, and this is agitated to a hand of cut or a hand of cut. and a lengthwise direction. 
Although shearing force acts on the fluid with which the surface rotates to the fluid in a mixing 
vessel, and is in contact with the wings surface, the impeller in an agitating device, in the case of a 
fluid (this is called "high viscous fluid" below) with the comparatively high degree of viscosity, it 
does not exfoliate from the impeller surface for that adhesiveness, but, for that reason, is dragged, 
this drag power reaches far and wide, and it becomes what, a surrounding fluid is taken about for (it 
corotates). There is also a layer adhering to the impeller surface. For this reason, even if churning / 
mixing efficiency is very bad as a whole, and the portion hardly agitated and mixed remains, 
churning / mixing accuracy is bad as a result and it lengthens churning time, it may be unable to 
agitate and mix uniformly. 
[0004] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

It will be as follows if this effect of the invention is arranged. 

1 . The 1 st effect of the invention 

Invention (invention concerning Claim 1) by the solving means 1, By the impeller of a couple rotating 
in the direction, and rotating, rubbing each other, after the major-axis end of one impeller has 
contacted the side of the impeller of another side mostly, The flow of the fluid which takes and 
corotates to rotation of each impeller is intercepted by the impeller of another side, corotation is 
prevented, and it pushes back in the direction with the opposite corotation direction concerned. 
Thus, the pushed-back fluid moves to the churning field of the impeller of above-mentioned another 
side, and is agitated by this. It is failed at the major-axis end of above-mentioned one impeller to 
scratch the layer of the fluid adhering to the side of the impeller of above-mentioned another side, 
is derived to the churning field of one impeller, and is agitated by this. 
Therefore, the fluid in a mixing vessel is agitated uniformly. 
[0045] 

2. The 2nd effect of the invention 

Invention (invention concerning Claim 5) by the solving means 2, By the side of an impeller being a 
spiral surface and the impeller of a couple rotating in the direction, and rotating, rubbing each other, 
after the major-axis end of one impeller has contacted the side of the impeller of another side 
mostly, The flow of the fluid which takes and corotates to rotation of each impeller is intercepted by 
the impeller of another side, corotation is prevented, and it pushes back in the direction with the 
opposite corotation direction concerned. 

Since horizontal section form is elliptical mostly and the side is a spiral form, since the rotation 
extrudes in the lower part (it is the upper part depending on a hand of cut) of a fluid strongly, the 
strong flow of a sliding direction is produced in viscous fluid by it. 

Since viscous fluid flows in a complicated course by churning accompanying rotation, and churning 

by the flow of a sliding direction, changing a direction, churning is promoted further. 

[0048] 

3. The 3rd effect of the invention 

Since invention (invention concerning Claim 6) by the solving means 3 drives the churning impeller 
of a couple with an epicyclic~gear gear and makes this rotate and revolve around the sun, it can 
rotate the impeller of a couple at uniform velocity with easy drive mechanism, and can be made to 
revolve around the sun on the orbit. Therefore, the manufacturing cost of drive mechanism can be 
reduced and the small weight saving of a drive is attained. 
[0047] 

4. The 4th effect of the invention 

Invention (invention concerning Claim 11) by the solving means 4, Since a mixing vessel is rotated 
while making an impeller rotate, It compares with what produces a stirring effect only in rotation of 
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an impeller, Although a stirring effect is remarkably high, and the rotary drive of a mixing vessel is 
made into rotation and the thing of form made to revolve around the sun since it is very simple, and 
agitation performance is not exceptionally different, a drive can be simplified remarkable. 
Agitation performance can be suitably adjusted by adjusting the revolving speed of a mixing vessel, 
with the revolving speed of an impeller fixed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved] 

Then, that the portion which is not agitated about the agitating device of the high viscous fluid by a 
2 axis impeller by preventing the circumference of the companion of the fluid agitated certainly, and 
adhering to the impeller surface generates this invention so that it can prevent certainly, Let it be 
the SUBJECT 1 to devise the form of the impeller of a couple. 
[0005] 

Let it be the SUBJECT 2 to devise the form of the impeller of a couple so that you may force the 
fluid in a mixing vessel into the flow in alignment with the fixed course of the turning direction and 
the lengthwise direction and an equal churning operation may be given to it by the impeller of a 
couple at the fluid in a mixing vessel, 
[0006] 

The impeller of a couple makes it the SUBJECT 3 to devise the drive mechanism so that a churning 

operation may be uniformly exerted on the fluid in a mixing vessel. 

[0007] 
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ME 



[Means for Solving the Problem] 

[Solving means 1] (It corresponds to Claim 1) 

A means (solving means 1) provided in order to solve the aforementioned problem 1 makes a 
vertical-axis impeller of a couple rotate within a mixing vessel every length, and it is constituted by 
following (b) thru/or (**) on the assumption that an agitating device which agitates and mixes high 
viscous fluid in the above-mentioned mixing vessel. 

(b) A horizontal section of an impeller centered [ that it is elliptical mostly ] on a vertical axis, 
(**) One half of the sums of one half and minor-axis length of the major-axis length elliptical 
[ above-mentioned ] are equal to a wheel base, 

(**) A rotation phase of one impeller and an impeller of another side is shifted 90 degrees, and 
rotates in the direction with constant angular velocity, 

(**) Side curved surface shape of an impeller should be the form to which a point of one impeller- 
touches a flank part of an impeller of another side mostly in a total rotary place. 
Above "it is elliptical mostly" means what is called elliptical not but form similar to an ellipse which 
has a major axis and a minor axis. 

The above-mentioned "high viscous fluid" means a fluid which has the degree of viscosity which is 
a grade in which fluid layers which adhered to an impeller and stuck on the surface of an impeller 
are formed. 
[0008] 
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OPERATION 



[Function] 

Since the impeller of a couple rotates in the direction after the tip end part of one of these has 
touched the side of another side mostly, Since the flow (corotation) around which it takes and turns 
to rotation of one impeller is intercepted by the impeller of another side, it moves to the region of 
influence of the torque of the impeiier of another side, and moves to the region of influence of the 
torque of the impeller which is one side again after that. Therefore, it is dragged by rotation of one 
impeiier and the turning stream centering on the impeller concerned does not arise. A fluid to be 
agitated will be agitated in a mixing vessel repeating the above movements (flow). 
[0009] 

After the tip end part of the impeller of another side has touched mostly to the side of one impeller, 
since it rotates to a counter direction mutually, the layer adhering to the side of one impeller fails to 
be scratched by the impeller of another side, and it is pushed aside to the churning field by the 
impeller of above-mentioned another side. And dropping [ scratch ] to each of the both side 
surfaces of above-mentioned one impeller is repeated at 1 time of a rate for every rotation. 
Therefore, the fluid which once adhered to the side of the impeller will also be certainly agitated just 
behind that. 

Since one half of the major-axis length of the sectional shape of an impeller and one half of the 
sums of minor-axis length are almost equal to a wheel base, the center section of a mixing vessel 
will also be in the churning field by rotation of an impeller. 
[0010] 

[Embodiment 1] (It corresponds to Claim 2) 

The embodiment 1 is making a churning axis revolve around the sun with rotation about the agitating 

device of the solving means 1 . 

[0011] 

[Function] 

Since the tendency around which viscous fluid takes and turns to the whole fluid in a mixing vessel 
as compared with the case where the equal impeller of each again rotates in the regular position in a 
churning operation since it revolves around the sun while the impeller of a couple rotates within a 
mixing vessel is small, an agitating speed improves further. 
[0012] 

[Embodiment 2] (It corresponds to Claim 3) 

The embodiment 2 is the major-axis length elliptical [ the ] is longer than one half of wheel bases, 

and almost equal to the length inscribed in a vertical mixing vessel on the line which connects 

between axes about the impeiier of the above-mentioned embodiment 1. 

[0013] 

[Function] 

Since the fluid which adhered also about the inner surface of the mixing vessel since the impeller 



http://www4.ipdl.inpit.gQ^ 2/18/2011 



JP,2004-G3381 3,A [OPERATION] 



Page 2 of 8 



touched the inner surface of the mixing vessel repeatedly by the rotation, revolving around the sun 
fails to be scratched at the tip of an impeller and returned to the churning field by an impeller, the 
fluid which once adhered to the inner surface of the mixing vessel will also be agitated certainly. 
Therefore, all the portions of a mixing vessel become a churning field by rotation and revolution of 
an impeller, and are agitated uniformly. 
[0014] 

[Embodiment 3] (It corresponds to Claim 4) 

The embodiment 3 is having made the side of the impeller in the above-mentioned solving means 1 

into the field linear to a lengthwise direction. 

[0015] 

[Function] 

Since the side of an impeller is a field linear to a lengthwise direction, it is agitated, while viscous 
■fluid is pushed ahead [ hand-of-cut ] and extruded over a surface area by the method of the 
outside of a radial direction by rotation of an impeller. At this time, where line contact is mostly 
carried out along the straight line of a lengthwise direction to the side of the impeller of another 
side, it will slide on a hand of cut, and the point of one impeller will turn the viscous fluid adhering to 
the side of the impeller of above-mentioned another side ahead [ hand-of-cut ], and will rake it out 
Since the side of an impeller is a field linear to a lengthwise direction, the form is comparatively 
simple, therefore manufacture is comparatively easy. 
[0016] 

[Solving means 2] (It corresponds to Claim 5) 

The means (solving means 2) provided in order to solve the aforementioned problem 2 is that the 

side of the impeller in the above-mentioned solving means 1 is a screw type-like side. 

[0017] 

[Function] 

Since the side of an impeller is a screw type-like side, it is agitated, while an impeller functions as a 
screw and it viscous fluid is not only stirred by rotation of an impeller, but is extruded by the 
method of the outside of a radial direction, and the slanting lower part (it is the slanting upper part 
depending on a hand of cut) over a surface area. Thus, since it is positively agitated by the sliding 
direction while viscous fluid is stirred, in a mixing vessel, a complicated flow is produced and 
churning is promoted by this. 

The point of one impeller is a screw type-like, is in the state which carried out line contact mostly 
along with the spiral of a lengthwise direction to the spiral side of the impeller of another side, will 
slide on a spiral direction, and the viscous fluid adhering to the side of the impeller of above- 
mentioned another side will be turned to the hand-of-cut front and a slanting lower part, and it will 
rake it out. 
[0018] 

Although the screw type spiral pitch of the above is arbitrary, the operation which extrudes a fluid 
caudad increases, so that a spiral pitch is small, and another side resistance also increases. On the 
other hand, the extrusion rate to a lower part fails, so that a spiral pitch is small. Since the relation 
between this pitch and the agitation performance of an impeller is based also on physical properties, 
such as revolving speed of an impeller, and the degree of viscosity of the fluid agitated, an optimum 
pitch is not generally decided. There is no other way but separately optimal to spiral choose [ a 
required churning degree, churning time, etc. ]. 
[0019] 

[Solving means 3] (It corresponds to Claim 6) 

The means (solving means 3) provided in order to solve the aforementioned problem 3 is having 
constituted the drive mechanism which makes the impeller of the couple rotate and revolve around 
the sun by following (b) (**) and (**) about the embodiment 1 of the above-mentioned solving 
means 1. 
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(b) The carrier of the epicyclic-gear driving mechanism provided with the same planet gear of a 

couple was made to support both the impeller axis, enabling free rotation, 

(**) Drive both impeller axis by the above-mentioned planet gear, respectively, 

(**) A support component was made to support the above-mentioned carrier, enabling free rotation, 

and a center of rotation of the carrier concerned was coincided with the center of a mixing vessel 

positioned and fixed. 

[0020] 

[Function] 

Since the center of rotation of the carrier of an epicyciic~gear driving mechanism is in agreement 
with the center of a mixing vessel, while two impellers serve as a pair and rotate at uniform velocity 
in the direction, along with the concentric circle to a mixing vessel, it revolves around the sun. 
Therefore, the fluid in a mixing vessel is uniformly agitated uniformly [ the churning operation by the 
impeller of a couple ] in the fluid in a mixing vessel. 
[0021] 

[Embodiment 1] (It corresponds to Glaim 7) 

The embodiment 1 is having made the carrier free and having used flywheel starter gear or a solar 
gear as the gear drive about the epicyclic-gear driving mechanism of the above-mentioned solving 
means 3. 
[0022] 

[Embodiment 2] (It corresponds to Claim 8) 

The embodiment 2 is having used the carrier as the driving member and having used flywheel starter 
gear or a S olar gear as the stationary gear about the epicyclic-gear driving mechanism of the 
above-mentioned solving means 3. 
[0023] 

[Embodiment 3] (It corresponds to Claim 9) 

The embodiment 3 is having provided the non-circular recess in the buck upper surface, having 

carried out fitting of the lower end of an isomorphism-like mixing vessel to the non-circular recess 

concerned, and having fixed the mixing vessel to the above-mentioned buck about the positioning 

mechanism of the mixing vessel to the impeller in the above-mentioned solving means 3, enabling 

free attachment and detachment 

[0024] 

[Function] 

By fixing the means for supporting and the above-mentioned buck of an epicyclic-gear gearing, 
where the center of rotation of an epicyclic-gear gearing and the center of the non-circular recess 
on the upper surface of a buck are coincided. Since the center of the non™circular recess on the 
upper surface of a buck and the center of rotation of an epicyclic-gear gearing are In agreement, 
the center of rotation of an epicyclic-gear gearing and the center of a mixing vessel are always in 
agreement by carrying out fitting of the lower end of an isomorphism-like mixing vessel to the non- 
circular recess on the upper surface of a buck. 

Therefore, attachment of the mixing vessel at the time of a maintenance can be made simply and 

easy. 

[0025] 

[Embodiment 4] (It corresponds to Claim 10) 

The embodiment 4 is making an epicyclic-gear driving mechanism support by a guide support, 

enabling free rise and fall, and having been made to carry out a rise-and-fali drive according to a 

feed screw mechanism about the means for supporting of the epicyclic-gear driving mechanism in 

the above-mentioned embodiment 3. 

[0026] 

[Function] 

By raising the above-mentioned base material by the above-mentioned feed screw mechanism, by 
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being able to pull up an impeller with an epicydic-gear driving mechanism, and being able to take out 
from a mixing vessel to the upper part, and making it descend, an impeller can be depressed and it 
can insert in a mixing vessel from the upper part with an epicyclic~gear driving mechanism. Since 
between the detaching operation to the mixing vessel of this impeller is maintained by a guide 
support, as for the physical relationship of an impeller and a mixing vessel, it does not need to 
perform positioning of an impeller and a mixing vessel at the time of re mounting. 
[0027] 

[Solving means 4] (It corresponds to Claim 11) 

Other means (solving means 4) provided in order to solve the aforementioned problem 3 are having 
constituted the drive mechanism of the agitating device by the above-mentioned solving means 2 by 
following (b) thru/or (**). 

(b) The support component was made to support a gear drive movably, enabling free rotation, and 
was made to support the churning axis and intermediate shaft of a couple movably, enabling free 
rotation, 

(**) Provide a rotating table with the gear in a (**) buck, and equip [ driving the pinion of the 
churning axis of a couple, and the above-mentioned intermediate shaft by the above-mentioned 
gear drive, ] it with a mixing vessel at the rotating table concerned, enabling free attachment and 
detachment, 

(**) Drive the gear of a rotating table by the pinion of the above-mentioned intermediate shaft lower 

end. 

[0028] 

[Function] 

The churning axis of a couple is driven at uniform velocity in the direction by the above-mentioned 
gear drive. On the other hand, since a rotating table is driven by the above-mentioned gear drive via 
an intermediate shaft, it is driven to a counter direction with a churning axis. Therefore, a mixing 
vessel drives to a counter direction with an impeller. 

And since the viscous fluid in it circles to a counter direction with an impeller by rotation of a mixing 
vessel, a stirring effect and an agitating speed improve notably uniformly [ the stirring effect by an 
impeller ] to the viscous fluid in a mixing vessel. 
[0029] 

[Embodiment 1] (It corresponds to Claim 12) 

The embodiment 1 is having made the infinite variable-speed drive placed between the above- 
mentioned intermediate shafts about the drive mechanism of the solving means 4. 
[0030] 
[Function] 

Since the above-mentioned rotating table drives by the above-mentioned gear drive via the infinite 
variable-speed drive of an intermediate shaft, the revolving speed of a rotating table is stepless and 
is adjusted. 

Since a churning operation of the agitating device by the solving means 4 is adjusted with the 
rotating velocity of an impeller, and the revolving speed of a mixing vessel, it can adjust a churning 
operation suitably according to the kind of fluid to be agitated, the churning purpose, churning lapsed 
time, etc. by adjusting the revolving speed of a rotating table with an infinite variable-speed drive. 
Since the hand of cut of a rotating table is reversed and the revolving speed can be adjusted if it is 
made the gearbox which can reverse the above-mentioned infinite variable-speed drive, it is still 
wide range and the strength of a churning operation can be adjusted with the roll control of a 
rotating table, 
[0031] 

[Embodiment of the Invention] 
[Work example 1] 

Sag of the two axes 2 and 2 is carried out by the wheel base L from the epicyclic-gear gearing, and 
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the impeller 1 is attached to the axes 2 and 2 of this couple, respectively. These impellers 1 and 1 
are fields where that side Is linear to a lengthwise direction. 

It is mutually turned in the right-angled direction, and the axes 2 and 2 rotate in the direction at 
uniform velocity. 

The major axis 1a of the impeller 1 of this example is 71 mm, and the minor axis 1b is 35 mm. And 
although the curved surface shape of the side of an impeller can be chosen suitably, when both the 
impellers 1 and 1 rotate, in a total rotary place, the major-axis end of one impeller has a relation 
which touches the side of the impeller of another side mostly. 
[0032] 

Namely, when it is as an example of the form of the impeller 1 and the plane shape of the two 
impellers 1 and 1 being shown in drawing 14 (a) and two impellers in this thing have a right-angled 
relation mutually, When distance between the axes of rotation of two impellers is set to L, the 
curvature radius of the impeller side curved surface is set to R and the major-axis end circle radius 
of an impeller is set to alpha, It is L~R+a!pha, R=L-alpha. and alpha=L-R, and when distance of the 
center of the curvature radius R of the impeller side curved surface and an Impeller shaft center is 
set to C, it can compute by C=root2 (L/2-alpha). If the inside diameter of the mixing vessel at this 
time is set to D, it will be set to D=2(C+a!pha)+L, and that center will serve as the middle point 
between the two axes of rotation. 

Drawing 1 4 (b) sets the wheel base L to 50, is an example when the major-axis end circle radius 
alpha is set to 3, and is set to R=50-3=47, C=root2(50 / 2-3)=31.1 13, and D=2(31.1 13+3) 
+50=118,226. 

D rawing 14 (c) sets the wheel base L to 50, shows plane shape in case the major-axis end which set 
the major-axis end circle radius alpha to 0 is edge shape, and is set to R=50-0=50 in this case, 
C=root2(50 / 2-0)=35.355, and D=2(35.355+0)+50=1 20.71. 
[0033] 

Although the viscous fluid in the mixing vessel 3 is agitated by the impellers 1 and 1 of the above 
mentioned couple, the inside diameter A of the mixing vessel 2 in this example is 124 mm, and the 
depth is 55 mm. 

Relative rotating of the impeller of a couple is carried out in the direction in the mode of d raw ing 3 
(a), (b), and (c). It slides so that the above-mentioned side may be ground, after the tip end part of 
one impeller 1 contacted mostly and has contacted in the lengthwise direction straight line to the 
side of the impeller 1 of another side at this time. Therefore, the flow of viscous fluid around which 
it takes and turns to the arrow direction of drawing 3 with one impeller will be severed by the 
impeller of another side, and will be pushed back in the direction contrary to the flow. The viscous 
fluid adhering to the flank part of the impeller of another side fails to be scratched by the point of 
one impeller. And the side which it fails to scratch of the two impellers so that change of d ra wing 3 
(a), (b), and (c) may show, Since the side in which the side which fails to be scratched takes the 
place one by one by rotation, and one impeller fails to be scratched is also changed one by one by 
rotation of an impeller, the viscous fluid adhering to the both side surfaces of two impellers will fail 
to be scratched intermittently. 

Since the major-axis end of the impeller 1 of this example slides on the inner surface of the mixing 
vessel 3 intermittently and the impellers 1 and 1 revolve around the sun within a mixing vessel, the 
viscous fluid adhering to the inner surface of the mixing vessel also fails to be intermittently 
scratched by the tip of an impeller. 
[0034] 

Only 50 cc (viscous degree 80 Pa-s). feed 100 cc (viscous degree 100 Pa~s) and the ink for 
lithography (yellow) into the mixing vessel 3, and the ink for lithography (cyanogen) under 25 ** 
temperature, By 78 rotating velocity/of an impeller, when [ 20 revolution speed ] agitating by a part, 
for /, as compared with the case (the conditions) where it is based on the conventional agitating 
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device, the churning time is mostly shortened to 1/10. 

Although churning unevenness is not avoided in conventional technology, churning unevenness is 

completely solved in this example. 

[0035] 

Next the rising and failing mechanism of the impeller drive by the epicyclic-gear gearing of this 
embodiment and an agitating device, etc. are explained. 

Impeller drives are epicyclic-gear dynamo-electric means of the form which the flywheel starter 
gear 4 are being fixed to the support plate 14, and the carrier of a planet gear drives with an electric 
motor. 

The support plate 14 is guided by the two guide supports 21 and 21, enabling free rise and fail. The 
vertical screw-thread axis 23 is among the guide supports 21 and 21, the lower end is supported by 
the buck 20 by a bearing, enabling free rotation, and the upper part is supported by the bearing by 
the side between the guide supports 21 and 21, enabling free rotation. And **** on the screw- 
thread axis 23, the sleeve 22 is made to have screwed, and this screw-thread sleeve 22 is being 
fixed to the support plate 14. 

The flywheel starter gear 4 are being fixed to the undersurface of the support plate 14 with the 
screw 1 4a, and the upper bed of the cylindrical carrier 9 is supported by these flywheel starter gear 
4 via the bearing 10. 

The carrier 9 is held via the bearing 10 at the flywheel starter gear 4, enabling free rotation. 

The two vertical axes 2 and 2 are supported by this carrier 9 via the bearings 8 and 8, enabling free 

rotation. 

The driving shaft 15 was inserted in the center hole of the carrier 9, it has adhered, and the upper 
bed is connected with the axis of the electric motor 18 via the coupling 17, enabling free attachment 
and detachment. 
[0036] 

The planet gears 5 and 5 have adhered to the upper bed of the vertical axes 2 and 2, respectively, 
and these planet gears 5 and 5 have geared to the above-mentioned flywheel starter gear 4. The 
vertical axes 2 and 2 are caudad prolonged from the lower end of the carrier 9, and the lower end is 
inserted in the center hole of the above-mentioned impellers 1 and 1. In this example, the impeller 
electrode holder 7 has adhered to the upper bed side of the impeller 1, and this impeller electrode 
holder 7 has adhered to the vertical axes 2 and 2 by the pin, enabling free attachment and 
detachment 

As mentioned above, since the vertical axes 2 and 2 are held via the bearings 8 and 8 at the carrier 
9, the carrier 9 is held via the bearing 10 at the flywheel starter gear 4, the flywheel starter gear 4 
and it is being fixed to the support plate 14 by 14a, If the screw-thread axis 23 is rotated by 
the handle 24 and you make it go up and down the support plate 14, a drive will go up and down with 
this, and an impeller will go up and down. By raising an impeller, when the impeller 1 escapes to the 
upper part and drops it from the mixing vessel 3, the impeller 1 is inserted into the mixing vessel 3, 
[0037] 

The mixing vessel 3 is a cylindrical body, that lower end has the flange 3a, and the flat-surface part 
3b of the couple which opposes this flange 3a is formed. On the other hand, the upper surface of 
the buck 20 has a crevice of form into which the flange 3a of the mixing vessel 3 gets densely, the 
above-mentioned flange will get into this crevice, and the mixing vessel 3 will be held at the buck 20 
at rotation impossible, 
[0038] 

The driving shaft 15 drives via the coupling 17 with the axis of an electric motor, the carrier 9 drives 
by this, and the revolution drive of the vertical axes 2 and 2 is carried out by rotation of the carrier 
9. Since the planet gear which has adhered to the upper bed of the vertical axes 2 and 2 has geared 
to the flywheel starter gear 4, while the vertical axes 2 and 2 rotate, it will revolve around the sun. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw _u=http%3A%2F%2Fwww4.ip... 2/18/2011 



JP,2004-033813 , A [OPERATION] 



Page 7 of 8 



And the two above-mentioned planet gears are the same, and since it has geared to the same 
flywheel starter gear 4, the revolving speed of both the vertical axes 2 and 2 is equal, and revolves 
the same orbit top around the sun. 
[0039] 

[Work example 2] 

Subsequently, the example of the agitating device by the solving means 2 is explained. 
This Embodiment 2 does not have a difference in particular with the above-mentioned Embodiment 
1 except for the point that the side of an impeller is a screw type-like side. The upper bed side of 
the impeller of this thing is in the position which shifted to the hand of cut 90 degrees to the lower 
end surface, and the side in the meantime and end rim are a screw type. 

The plane shape of this thing and side form are as being shown in drawing 9 (a) and (b), and the 
section A-A in drawing 9 (b), B~B, C-C, D-D. and E-E are as being shown in drawing 1 0 (A) ~ (E), 
respectively. 

All of such sectional shape are the same. 

The elliptical (not the thing that says a strict ellipse but form which resembled the ellipse mostly) 
outline of the end face of the impeller 31 of this example, It is the form drawn by major axis of 71 
mm, and 35 mm of minor axes with the common inscribed circie arc z and the partial circle of the 
above-mentioned imaginary circie x to the imaginary circle x with a radius of 4.77 mm of major-axis 
both ends, and the imaginary circle y with a main radius of 17.5 mm. The height of this impeller 31 is 
50 mm. The overview of this thing is as being shown in drawing 1 1 . 
[0040] 

By the same appearance as the case where two screws (screw-thread stick) gear mutually, the two 
impellers 31 and 31 are put together mutuaily. are arranged, and rotate at uniform velocity in the 
direction like Embodiment 1. A fluid is agitated at this time, the impeller 31 spiral-like side extruding 
at the method of the outside of a radial direction, and a slanting Sower part (or slanting upper part). 
And since it exercises for a counter direction mutually while a major axis direction end spiral to one 
impeller slides on the spiral side of the impeller of another side mutually in the state where it 
contacted mostly, it is failed to scratch the viscous fluid adhering to the spiral side of the impeller of 
above-mentioned another side at the major axis direction end of above-mentioned one impeller. 
Since the impeller 31 extrudes in a direction with the velocity component of a turning direction, and 
the velocity component of the lengthwise direction strongly and a complicated flow is generated 
between the mixing vessel 3 and the impellers 31 and 31, the viscous fluid in the mixing vessel 3 has 
a very high stirring effect Therefore, what is called a Weissenberg effect generated when the degree 
of viscosity mixes a greatly different substance (a unique flow phenomenon: if a stick is thrust in 
and stirred in a solution, an oil level will be cratered in a Newton liquid, but.) In a non-Newtonian 
liquid, the phenomenon which goes up by carrying out can be controlled so that it may rise 
conversely and may coil around a stick, and even when the degree of viscosity mixes a greatly 
different substance, churning and mixing are made very efficiently. 
[0041] 

As for the impellers 31 and 31 of the agitating device shown in drawing 7 and drawing 8 , it is 
needless to say that it drives with the drive by the epicyc!ic~gear driving mechanism shown in 
drawing 4 t hru/or drawing 6, both impellers are made to rotate and revolve around the sun, and the 
viscous fluid in the mixing vessel 3 can be agitated. However, as for the screw type-like two 
impellers 31 and 31, since the churning operation is powerful, a stirring effect is enough 
demonstrated only by rotation. Therefore, viscous fluid can fully be agitated only by rotation of the 
impellers 31 and 31 in a short time. 

The churning drive only by rotation of the impellers 31 and 31 is shown in drawing 1 2 . This thing is 
supported by the support plate 42 currently supported by the guide supports 41 and 41 enabling 
free rise and fall, enabling free rotation of the gear drive 43. 
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The vertical axis of the impellers 31 and 31 is supported enabling free rotation, 

The pinion 44 has adhered to this vertical axis, respectively, and the pinion concerned has geared 

with the gear drive 43. 

Since the pinion 44 will drive at uniform velocity in the direction if the driving shaft 45 of the gear 
drive 43 is driven with an electric motor, the impellers 31 and 31 drive at uniform velocity in the 
direction. 
[0042] 

The example of other drives is explained with reference to drawing 13 . This drive also drives the 
mixing vessel 3 simultaneously with an impeller to the example of drawing 1 2 driving the impellers 31 
and 31. In the pinion 44, the opposite hand is made to have supported the intermediate shaft 51, 
enabling the free rotation to the support plate 42, and the pinion 52 which adhered to the upper bed 
of this intermediate shaft is engaged to the gear drive 43. On the other hand, the buck 80 is made to 
have supported the rotating table 81, enabling free rotation, and this rotating table 61 is made to 
attach the mixing vessel 3 like Embodiment 1, enabling free attachment and detachment And the 
gear 61a is formed in the peripheral face of the rotating table 61, and the pinion 53 which adhered to 
the gear 61a concerned in the lower end of the intermediate shaft 51 has geared. 
Therefore, the rotating table 61 drives to the impeller 3 and a counter direction via the intermediate 
shaft 51 and the pinions 52 and 53 by the gear drive 43, therefore the mixing vessel 3 drives to the 
impeller 3 and a counter direction. 
[0043] 

Since high viscous fluid corotates to an arrow direction and the impeller 31 rotates to a counter 
direction with this by rotation of the mixing vessel 3, a stirring effect improves further. Since a 
stirring effect changes by adjusting revolving speed of an impeller, and revolving speed of the mixing 
vessel 3, A stirring effect can be minutely adjusted to the intermediate shaft 51 according to 
character of a fluid in the mixing vessel 3. and the churning purpose by making an easy infinite 
variable-speed drive by friction roller, a V belt, etc. intervene, and adjusting revolving speed of the 
mixing vessel 3 by this. 
[0044] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the important section of ******** 1. 
"Drawing 2] The perspective view of the important section of ******** 1 
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[Drawing 3] The top view showing the operating state of ******** 
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Drawing 4] The important section top view of the impeller drive of ******** 1 . 



[.Drawing 5] Drawing of longitudinal section of ******** 1 . 
[Drawing 6] Drawing of longitudinal section of the important section of the impeller drive of ******** 
1. 

[Drawing 7] The top view of the important section of ******** 2, 
Drawing 8] The perspective view of the important section of ******** 2. 

"Drawin g 9] (a) is a top view of the impeller of Embodiment 2, and (b) is a side view of the impeller. 



[Drawing 10] (A) - (E) is a section A-A in Fig. 9 (b) - a sectional view of E-E. 



Drawing 1 1] The whole impeller outline view of ******** 2 



I 



Drawing l2] The perspective view of Embodiment 2 showing an example of a ****** drive 



Drawing! J]The perspective view of Embodiment 2 showing other examples of **********. 
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Drawing 14] (a) and (b) are the top views for explaining an example of the plane shape of the 

impeller in an embodiment. 

(b) is a top view for explaining other examples of plane shape, and (c) is a top view for explaining 
example of further others. 

[Explanations of letters or numerals] 



10 
14 



20 
21 
23 



Impeller 
Vertical axis 
Mixing vessel 
Flywheel starter gear 
Planet gear 

Impeller electrode holder 
Bearing 
Garrier 
Bearing 
Support, plate 
Driving shaft 
7; Coupling 
Buck 

Guide support 
Screw-thread axis 



31: Impeller 
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41: Guide support 

42: Support plate 

43: Gear drive 

44: Pinion 

45: Driving shaft 

51: Intermediate shaft 

52, 53: Pinion 

80: Buck 

81 : Rotating table 
81a: Gear 



[Translation done.] 
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[Drawing 6] 
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[Drawing 7j 
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[Drawing 14] 
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